


CONCRETE 
AND 
WINTER... 


Still probably not an ideal 
combination, but there are no 
longer any overpowering reasons 


for not putting them together 


NO LONGER DOES THE BUILDING CONTRACTOR look upon 
winter as a do-nothing season. Instead he meets 
every blow from the weather with a punch of his 
own—and comes out on top. He recognizes that his 
business is a year-round operation, with seasonal 
changes in working methods. A four-month shut- 
down is neither necessary nor desirable. 

Yet there is no denying that winter brings spe- 
cial problems. Snow, sleet, freezing temperatures, 
and frozen earth add up to a king-sized headache, 
especially for the concrete contractor. The best 
time for concrete work is on a day when the 
temperature is about 70 degrees F. The worst time 
is when the mercury dips far below freezing. 

One of the basic problems of winter concreting 
is that newly placed concrete soon deteriorates if it 
freezes before it cures. The only thing to do with 
concrete that has frozen is to tear it out and 
replace it. This not only costs money but also short 
changes the builder in such intangibles as pride 
and goodwill. 

In the old days cost considerations alone 
prompted many a contractor to lay down his tools 
with the first frost of the season. One conserva- 
tive estimate puts winter-time concrete construc- 
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Below freezing temperatures have not interfered with this 
job. Thorough preparation before placing began, a prop- 
erly designed mix and attention to cold weather curing will 
assure good concrete in spite of the weather. 


tion costs at 8 to 10 percent above warm weather 
costs. 

As winter approaches the contractor must sink 
money into extra equipment and materials. The 
stress on tools and machines adds up to unexpected 
repair bills and labor is definitely less productive 
in chilly weather than on comfortable days. 

But in spite of the cost factor, most efficient con- 
tractors find that winter concreting pays off in the 
long run. By working through the winter, con- 
tractors fill obligations that might otherwise be 
forfeited. Frequently they pick up jobs that would 
go to a competitor. Even a small winter contract 
may lead to bigger jobs in the regular construction 
season. 

If it escapes freezing, concrete placed at low 
temperatures is often stronger and more durable 
than concrete placed in hot weather. Thus, from 
the standpoint of quality alone, the wintertime 
contractor has plenty of incentive to go ahead 
with the job. 

Only the foolish rush blindly into a winter con- 
creting job. Few projects can be looked upon as 
routine, particularly if the temperature drops 
much below freezing. If the job is to be successful, 
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the contractor must heed a few simple rules and 
must adhere to some well established practices. 

At the outset, the contractor must be sure that 
he receives sufficient compensation from winter 
work to offset the inevitable additional costs. Mak- 
ing the estimate may be difficult. Bidding takes 
more time and involves touchier considerations in 
the winter than in the warm-weather months. A 
job that looks easy at the start may prove to be 
costly and troublesome. 


Can you maintain a reasonable profit margin? 
Can you deliver the same high standards of work- 
manship that you put forth in the summer? Do 
you have the necessary equipment for wintertime 
work? Is your crew thoroughly briefed on the 


problems it must wrestle with? 


Such questions as these must be answered before 
a builder agrees to a cold-weather job. The old 
hands have a way of shifting gears when the frost 
bites and the snow begins to fall. They have a 
ready solution based on experience for most of the 
seasonal problems that arise. But the inexperi- 
enced should move cautiously. 

The astute contractor sizes up his building site 
with extra care in the winter. If the location is off 
the beaten path, he makes certain there is ade- 
quate drainage and that he can get his equipment 
through to the job site. He may find it necessary 
to build temporary roadways. 

Frozen ground presents a vexing situation at the 
very beginning. Under no circumstances should 


EFFECT OF CALCIUM CHLORIDE TO INCREASE 
STRENGTHS AT VARIOUS TEMPERATURES 


Type 1 Portland Cement 
5% sacks cement per cu. yd. 2/2 to 312 in. slump 





Compressive strength psi 
Age at Test Degrees F. 
25 40 55 73 





Without calcium chloride 








WIN tein osc ah ennk SE Sa0 as hee 35 75 540 1310 
NS ok iV ian babs debewaek aon 575 1990 3480 4170 
«os! sk baw k isan cane 1470 4820 5810 5630 
DE oi eds dis lbiew cantese aces 6350 7190 7540 6670 
With 2% calcium chloride 
SRE erie pee eo: 185 400 1290 2350 
DR Tene eet wad ha he kee 1795 3230 4280 4610 
IS. cee ts lark Oh dann Cae cae 3800 4970 5850 5740 
BO Gc XO s Sos ean valGinawase cee 7350 7950 7460 7750 





The use of calcium chloride in winter concrete affords pro- 
tection by increasing the rate of hydration of the cement. 
The table above shows this’effect in terms of compressive 
strength at various temperatures and ages at test. 
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concrete be placed on a frozen subgrade; the out- 
come is almost certain to be poor. Artificial thaw- 
ing is prudent even if the subgrade is coated only 
by a thin layer of frost. 

The subgrade can be thawed in several different 
ways. One popular method is to burn straw atop 
the frigid surface. The straw should be covered 
with sand. Under favorable conditions the heat 
given off by the smoldering straw can melt ice 
and frost down to a depth of 18 inches. 

Surface heaters sometimes turn the trick, but it 
takes time to thaw solidly frozen ground with a 
heater. A layer of hot sand and screenings will 
take care of subgrades that are frozen oniy to 
small depths. Steam jets are particularly effective 
against ice and frost on forms. 

Frequently the preparation for winter concret- 
ing adds up to a bigger job for the contractor than 
the placing of the concrete itself. In these days, 
the general availability of ready mixed concrete 
goes a long way toward reducing the agonies of 
wintertime placement. Ready mixed concrete can 
readily be prepared for cold-weather use. 

Whatever the air temperature, the supplier 
strives to deliver a concrete mix at a temperature 
suitable for placing. Under moderate conditions, 
a mix can be satisfactorily placed if its temper- 
ature is at least 50 degrees F. In cold weather, 
the supplier may heat the water for the mix, or 
both the water and the aggregates, to bring the 
mix to the desired temperature. 

In subfreezing weather, it is not unusual for the 
supplier to heat the mix to a temperature of 80 to 
90 degrees F. At this level the mix retains much 
of its heat after the concrete is placed. The heat 
of hydration also helps out as the concrete begins 
to set. 

A mix delivered for winter-time often contains 
calcium chloride or some other accelerator. The 
supplier adds up to 2 percent calcium chloride by 
weight of the cement. The calcium chloride in- 
creases the rate of hydration, making it possible for 
the concrete to set rapidly and to attain a high 
early strength. All this offsets the delaying effects 
of cold weather. 

The supplier should also put an air entraining 
agent into the winter-time mix. Air entrainment 
is essential in the winter. Without it the contractor 
doubles his risk. Air entrainment helps to prevent 
freezing and contributes to a superior product. 
Even concrete placed at favorable temperatures 
turns out better if it is air entrained. 

Heating, accelerators, and air entrainment take 
much of the bite out of winter for the concrete 
man. But, as the mercury goes down, these agents 
can do only part of the job. There comes a time 
when the contractor, too, must do his part. Con- 
creting becomes a touch-and-go job when the 
winter is at its worst. 

At air temperatures below 70 degrees F., the 








setting and hardening of concrete starts to slow 
down. The slow-down is not particularly trouble- 
some even at temperatures as low as 50 degrees F. 
But when the mercury sinks into the 40’s, some 
cold-weather precautions should be taken. Full 
protection becomes necessary when the mercury 
approaches 32 degrees F., the freezing point of 
water. Curing stops altogether in freezing temper- 
atures. 

The heat of hydration provides a surprising de- 
gree of protection at fairly moderate temperatures. 
With this built-in safeguard, the forms alone will 
keep concrete warm enough to set properly at 
temperatures in the 40’s. The forms must be left 
in place to confine the heat of hydration. With the 
proper mix, the forms will do the job in 48 hours. 

For obvious reasons wood forms provide better 
protection than steel forms. Whatever the ma- 
terial, the form must be free of -ice and frost. If 
you are suspicious of a form’s protective qualities, 
test the corners and edges of the newly placed 
slab. These are the areas that are the most sub- 
ject to freezing. If the forms are not providing ade- 
quate protection you can add some covers. 

Even if the temperature drops to the 30’s there 
is little to worry about. In near-freezing weather 
be certain that the concrete is air entrained and 
that it contains an accelerator such as calcium 
chloride. Your supplier of ready mixed concrete, as 
we have noted, can take care of these details. 

The time for all-out protection comes when 
temperature readings are in the 20’s. Heaters, en- 
closures, and protective coverings then become 
necessary to keep the concrete warm enough for 
proper curing and setting. Without them, there 
would be no way to take the chill off the air that 
sweeps across the newly placed concrete. 

Salamanders are one of the best sources of heat. 
They are easy to install and are fairly economical. 

Never use a salamander carelessly. Make sure 
that it is vented. If a heater is unvented, there is 
danger of exposing the concrete to carbon dioxide, 
a by-product of the combustion. A concentration 
of carbon dioxide weakens concrete and lessens 
its durability. 

Live steam is also an effective source of heat, and 
it has the important advantage of providing mois- 
ture along with warmth. When hot air heaters 
such as salamanders and radiators show a ten- 
dency to dry out the concrete, a small boiler with 
a steam jet will usually provide sufficient moisture 
under such circumstances. 

Heaters are commonly used within enclosures. 
Temperatures that are low enough to demand en- 
Closures usually make heaters necessary at the 
Same time. Precautions against fire must be taken 
if a heater is placed within an enclosure. Be sure 
the unit is kept away from inflammable materials. 

The resourceful contractor often designs his 
Own enclosure. He fits the structure to the mate- 
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These photos show precautions taken against the effects 
of severe winter weather. Above, the formwork for a 
bridge bent is insulated with rock wool. Below, the building 
under construction is fully enclosed with polyethylene film 
and canvas as protection for both the concrete and the 
workmen. 


rials that are at hand and to the conditions of the 
job site. A tarpaulin thrown over a framework 
serves adequately in many instances. An en- 
closure constructed of rigid materials, however, is 
far more effective. Such a structure is all but 
mandatory in near-zero weather. 

Use as few openings as possible and make sure 
the structure is as windproof as possible. Wind 
tends to dry out concrete, and this can be as 
threatening as the temperature itself. Sometimes 
it is well to have sections in an enclosure that 
can be temporarily removed. With such an ar- 
rangement, the workmen can install additional 
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Concrete Temperature (Degrees F) 








Average Air Temperatures 
seaeeea = = = +26 degrees F 
0 degrees F 


oes = - 1() degrees F 


Hours of Exposure 


This chart shows how the rate of temperature drop of 
concrete varies at different air temperatures. For example, 
concrete having a temperature of 70 degrees when placed 


forms or even place more concrete if necessary. 

A protective covering often serves adequately 
for a job that does not lend itself well to an 
enclosure. One of the newer protective coverings 
consists of blanket insulation enclosed in asphalt- 
coated liners. Such insulation has proven to be 
highly satisfactory. The liner should be tough and 
heavy to provide resistance against exposure and 
prolonged use, and to keep the insulation dry to 
maintain maximum effectiveness. 

Plastic and polyethylene sheets often provide 
adequate protection at temperatures as low as 18 
degrees F. These lightweight materials are fairly 
economical, and they are easy to handle. Poly- 
ethylene film can be thrown over a framework to 
provide an enclosure. Thin and lightweight, the 
polyethylene can easily be anchored into place. 

Sisalkraft, building paper, and tar paper have 
many advantages as protective covers. They are 
economical, lightweight, and easy to use. Sur- 
prisingly enough, they provide adequate protection 
in really cold temperatures. 

Form insulation is becoming popular with many 
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will drop to about 25 degrees in 3 hours if the air tempera- 
ture is 10 degrees below zero. Even at zero the temperature 
of the concrete drops to around freezing. 


contractors. The insulating materiai is easy to 
apply to firmly-backed forms. The material can 
be re-used, a factor that adds to its economy. 
Form insulation is especially suitable for floor 
slabs in instances where a floor below the slab is 
heated but the story above is not. 

One of the most economical coverings is straw. 
By itself, straw is a poor thermal insulator, but 
it is often effective when used in conjunction with 
other materials. A tarpaulin serves adequately as 
a cover for straw when it is used’on flat work. 

Straw and a tarpaulin may take care of most 
winter jobs for many concrete men. Others may 
have to go all out in their approach to wintertime 
work. They may need heaters, enclosures, boilers, 
and coverings of all types. It all depends upon 
the job to be done. 

But one thing is certain. No job is too big or 
too little for wintertime completion. Ask the con- 
struction worker in Maine, the highway engineer 
in Minnesota, and the builder of dams in Ontario. 
Each will tell you that concreting is a year-round 
job. They speak from experience. END 





Irrigation channel in Australia is lined with concrete by 
slip-form unit developed by Australian engineers. An 





average of 500 linear feet of channel can be placed in 
a day. Best 8-hour day performance has been 780 feet. 


CONTINUOUS SLIP-FORM 
FOR IRRIGATION CHANNELS 


UNITED STATES CONTRACTORS engaged in doing similar 
work will be interested in a continuous slip-forming 
rig which Australian engineers have developed for 
lining irrigation channels. Named from the front 
of the unit backwards, the slip-form is made up 
of a skid pan, a partitioned hopper, a vibrating 
pad and a float pad and pressure blade. 

Riding on the subgrade, the skid pan virtually 
steers the form. Its length is important as it affects 
the distribution of the weight of the form and the 
way the curves are negotiated. Partitioned into 
eight compartments, the hopper makes possible 
the even distribution of the concrete, a head of 
concrete above the feed being a necessary feature 
of the slip-form design. 

The vibrating section consists of a quadrant of 
4 inches radius along which the vibrators (either 
6 or 8) are spaced. To avoid the dissipation of 
vibration to the structure as a whole, and par- 
ticularly to the float pan and pressure plate, the 
vibrating pad is insulated from adjoining sections 
by rubber packing. 

For the successful operation of the float pan and 
pressure plate it is essential for the form to travel 
exactly parallel to the bed. The pressure plate is 
adjustable by means of turnbuckles. 

Initial earthworks involved the construction of 
the compacted banks and the completion of all 
lead by excavating with a dozer and scoop to a 
depth determined by the scoop width. This was 
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followed by the excavation of the remaining sec- 
tion of channel and trimming of the channel sec- 
tion by a Briscoe ditcher towed by two tractors. 
Later the spoil was spread evenly over the banks 
on either side. 

Hand trimming is essential in the sections of 
channel to be concrete lined. It is important that 
this work be kept sufficiently ahead of the slip- 
form to permit the latter’s uninterrupted opera- 
tion, but not so far ahead as to make the excava- 
tion subject to storm damage. Because the 
slip-form rides on the excavation, line and level 
must be closely controlled during excavation. 

For best results with the continuous slip-form, 
concrete with a water/cement ratio of about 0.65 
is used, with a sand content of approximately 45 
percent and a slump of 1% inches to 2 inches. 
A cement content of five bags per cubic yard is 
considered adequate. 

The slip-form is advanced by means of a winch 
mounted on an anchoring device which automati- 
cally digs into the ground when the pull is applied. 
About 300 feet of travel is possible before the 
anchor must be shifted. 

Moving at an average speed of 20 inches per 
minute, the Australians’ best 8-hour day output 
with this slip-form has been 1780 linear feet of 
channel having 1,360 square yards of surface. 
Average daily progress is just under 500 linear 
feet. END 
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FILE: Thin Shell 





The acre-sized thin shell sculptured roof of the TWA 
terminal at Idlewild International Airport created fantastic 
problems in forming and shoring. It demanded round-the- 
clock placing, with precise control of machines, materials 
and men. 


Four concrete buttresses support the huge shell. There are 
no internal columns. In this picture a buttress section is 
shown after forms were stripped. Surface will later be 
bush-hammered to the texture selected by architect Eero 
Saarinen. 


Photo courtesy Master Builders Co 








Seullptine 


IN CONCRETE 


WHEN COMPLETED IN THE FALL OF 1961, architect 
Eero Saarinen’s breathtaking TWA passenger ter- 
minal at Idlewild International Airport will stand 
as a monument to concrete and to the architec- 
tural, engineering and construction genius that 
created it. Architects, engineers and builders 
throughout the world will look upon the terminal 
as a remarkable achievement in design and con- 
struction long after it has become a familiar sight 
to travelers. 


Above ground level, the structure is composed of 
only one piece of concrete. Yet the execution of 
this deceptively simple design required unparal- 
leled ingenuity and planning long before the first 
cubic yard of concrete was ever mixed. The con- 
crete—its design, delivery, installation, structural 
quality and final appearance—played a momentous 
role in achieving the function and beauty of 
Saarinen’s architectural idea. 


Of arch cantilever design, the 5,000-ton roof of 
the great building is of four monolithic concrete 
shells, flowing out of four sculptured buttresses. 
Joined integrally at a center plate, the shells vary 
in thickness from 8 inches at their perimeter to 
44 inches at the centerplate. The building is one 
of the few major contemporary American struc- 
tures in which all actual structural elements rep- 
resent the final exterior architectural form. 

While nearly every element of the structure rep- 
resented a daring new adventure in construction, 
the sweeping 1'4-acre concrete roof presented the 
most staggering challenge to engineers and build- 
ers. The roof required the economical forming of 





Photo courtesy Authentic News 


The massive concrete roof shell is an arch cantilever design. Thick- 
ness ranges from 8 inches at the edges to 44 inches at the center- 
plate. Each shell is a continuous monolithic section and the complex 
roof geometry required counterforms to hold concrete on the steep 
slopes during initial set. 


3,200 cubic yards of concrete into four perfectly 
balanced, monolithic roof sections, free of cracks, 
shrinkage stresses and construction joints, 60 feet 
above the ground. 

Over two months of study, analysis, and com- 
putation preceded actual concrete work on the roof. 
The result was a complete manual that docu- 
mented an unprecedented plan covering every de- 
tail of the operation from forming to finishing and 
fixing individual responsibility for ultimate com- 
pletion of all tasks. Timing, an all important fac- 
tor, was pin-pointed with relentless tolerances. 

Three test models were constructed to simulate 
the placing conditions that would be experienced 
in different areas of the shell. These duplicated 
the angle of incline and the contours of the shell 
and the amount of intricate reinforcing steel in 
these areas. Work with these models showed that 
counterforms would have to be used where the 
slope of the shell was steep and that 5-inch slump 
was necessary to achieve easy placement of con- 
crete beneath the counterform. In the less steep 
areas where counterforms were not necessary the 
concrete could be placed with 3-inch slump without 
flowing or sagging down the slope. 

In designing the concrete mixes for the shell 
and buttresses, special consideration had to be 
given to four major factors: (1) The concrete 
must have the lowest possible unit water content 
and low cement content to minimize shrinkage. 
(2) Careful control of slump, which had to be 
varied for different areas of the shell, was essential. 
(3) The setting time had to be retarded sufficiently 





concrete construction october 1961 


to assure a completely monolithic structure for 
each shell. (4) The setting time had to be varied 
according to a precise predetermined schedule, per- 
mitting an orderly removal of counterforms to 
allow finishing the surface of the shell to the final 
architectural contours. 

Other mix design problems involved the selection 
of a coarse aggregate for the normal weight con- 
crete of the buttresses and a lightweight aggre- 
gate for the shells—both aggregates of the same 
color to produce an overall uniform appearance 
for those areas that would ultimately be bush- 
hammered to achieve the striking surface texture 
desired by the architect. A low rate of heat evolu- 
tion was required in the buttresses and in the 
thick sections of the shells to prevent thermal 
stresses and cracking. Four thousand psi strength 
at 28 days was specified for both the conventional 
and lightweight concrete. An admixture was speci- 
fied as a water-reducing, plasticizing agent, as well 
as to control setting of the mixes to obtain dif- 
ferent amounts of retardation in different areas 
of the shell. 

The final scheme for placing the roof called for 


initial construction of a center plate that would © 


act as a bulkhead against which to place the four 
shells and also provide a control station for sub- 
sequent concrete operations. 

Once the formwork for the roof shells was built 
over a jungle of scaffolding, the concrete for the 
center plate and the four huge sculptured but- 
tresses was placed. A total of 5,500 lengths of 
tubular steel went into the erection of 1,800 col- 
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umns required to support the vast roof form and 
the reinforcing steel and concrete that would go 
into it. 

Three 180-foot, 45-ton cranes hoisted the con- 
crete to the roof in one-cubic-yard loads, with 
each bucket color coded with paint to assure its 
contents were being deposited in the proper area 
of the shell. 

When placing began, inspection crews of engi- 
neers and carpenters were stationed at key posi- 
tions under the roof at ground level. Through a 
system of hanging plumbs, they were able to detect 
the slightest movement in the formwork and radio 
this information to the central control station 
so the next bucket load of concrete could be di- 
rected for placement at a point that would com- 
pensate for the form movement. Communications 
between the key operational points—two concrete 
placing sites, two admixture batching stations, and 
the inspection crews beneath the roof—were main- 
tained through a system of ten field telephones 
and walkie-talkies. 

As the admixture dispatching stations were ad- 
vised of the amount of retardation desired for each 
truckload of concrete technicians representing the 
manufacturer of the admixture added the amount 
of their product necessary to achieve this result. 
The range of retardation was one to four hours 
beyond the normal setting time of the mix. Auto- 
matic dispensing equipment at the two dispatching 
stations facilitated the accurate addition of the 
material in amounts ranging from 0.25 to 0.40 
pounds per sack of cement. In making these addi- 
tions the technicians took into consideration the 
effect of changes in temperature over the 24- to 
30-hour period during which the concrete was 
placed for each of the shells. 
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Timing the removal of counterforms to allow 
finishing to the final architectural contours 
was critical. Precise set control of the con- 
crete was essential. Close cooperation be- 
tween the contractor, ready mixed concrete 
supplier and admixture manufacturer solved 
this problem. 


The counterforms were 2- by 4-foot sections of 
plywood, prefabricated and designed for easy re- 
moval. They were fastened to %-inch screed bars 
by lag boits. When the concrete beneath the coun- 
terform had stiffened sufficiently to avoid flowing 
down the steep slope, the form was removed and 
the surface finished with a pair of shaped tem- 
plates. A dozen or so pairs of these templates were 
clearly identified for use on specific areas of the 
shell—one type for screeding the concrete in the 
direction tangent to the circumference and the 
other for screeding perpendicular to the radii. 

The field-side shell required 840 cubic yards of 
concrete placed in an around-the-clock operation 
of 27 hours. The front shell took 449 cubic yards 
of concrete placed in 24 hours. Each side shell 
required 1,006 cubic yards placed in 30 hours. The 
28-day strength tests averaged 5,000 psi. 

The next step in construction will be the erection 
of forms for placing the concrete floor. The in- 
terior, free of any visible supports, wili have two 
floor levels. The building is to be enclosed with 
temporary wall material so interior work can 
continue into the winter. Two star-shaped loading 
buildings at the rear of the main terminal building 
will complete the project. 

Kenneth P. Morris, field project manager for the 
contractors, Grove, Shepherd, Wilson and Kruge, 
Inc., calls this job “the biggest challenge to con- 
crete and concrete men I’ve seen in my thirty 
years of construction. Every detail proceeded ex- 
actly as planned. The teamwork between our men, 
the resident architect, the engineers and the ready 
mix and admixture people was the finest I’ve ever 


seen ... and the 5,000 tons of sculptured concrete 
you see standing there is the best proof I know.” 
END 














TO MOST OF US nuclear physics is 
a mystery. But the part concrete 
has played in the development of 
nuclear power stations is no 
mystery, nor are the construc- 
tion techniques beyond the scope 
of any contractor. Concrete is 
the only practical material for a 
large permanent shield against 
the dangers of radiation. It also 
offers the advantages of being 
inexpensive, easy to build with, 
structurally self-supporting, vir- 
tually indestructible, and devoid 
of maintenance costs. 

Authorities in both the United 
States and Europe are predicting 
that the economic breakthrough 
for nuclear power will occur 
around 1964 and 1965, and that 
the widespread use of nuclear 
energy for peaceful purposes will 
follow rapidly. Nuclear power 
plants are clean and compact and 
can be built almost anywhere. 
Coal and oil can be used more 
profitably as sources of synthetic 
raw materials than as sources of 
heat. It is none too soon to begin 
thinking about bidding on your 
first nuclear job. 


radiation 


How does a nuclear reactor 
work to produce electric power? 
Briefly stated, nuclear fission (the 
splitting of the atom) takes place 
at the center of the reactor. The 
splitting is done by bombarding 
the fuel (either uranium or plu- 
tonium) with neutrons. During 
the process vast quantities of 
energy are given off in the form 
of heat. This heat is absorbed by 
a primary cooling medium (fre- 
quently carbon dioxide gas), 
which passes to a heat exchanger. 
In the exchanger water is con- 
verted to steam and is used to 
drive a turbine and thus to gen- 
erate electricity in the conven- 
tional way. 

The most important task of 
concrete in this process is to pro- 
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Reactor structure for the British nuclear power station at Hinkley Point on the 
Bristol Channel just before the roof slab was placed. Note the many openings in 
the walls for operational and testing purposes. 


Construction of 


Nuclear 


vide a biological shield—an effec- 
tive barrier against the lethal 
radiation. Just how the concrete 
behaves to absorb this radiation 
is difficult to explain, but some 
understanding of the action will 
make a nuclear concreting job 
more interesting. Essentially the 
two most severe forms of radia- 
tion emitted as products of nu- 
clear fission are high energy 
gamma rays and fast neutrons. 


Power Stations 


For practical purposes these two 
forms of radiation are the ones 
that the shield must absorb. At- 
tenuation of the gamma rays is 
comparatively easy and is almost 
directly proportional to the den- 
sity of the shield material. As 
density increases greater protec- 
tion is therefore provided per 
unit of thickness. 

The neutrons, on the other 
hand, are slowed down more ef- 


285 






















Bulpyeiys *31ld 












— 


—— =e * 
NT TT 


| 
| 





























fectively in an entirely different 
way—by collision with lighter 
chemical elements. This simple 
elastic collision transforms the 
neutrons into low energy thermal 
neutrons, which are absorbed in 
proportion to the capture cross 
section of the various chemical 
elements in the concrete. The 
nuclei of hydrogen atoms are the 
most effective in slowing down 


the high energy neutrons and 
absorbing thermal neutrons, since 
their mass is almost the same as 
that of neutrons, and they have 
a high capture cross section. The 
hydrogen atoms in the concrete 
shield are provided by water 
which combines with the cement 
during placing. 

Unfortunately maximum den- 
sity is not compatible with maxi- 
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In this cross-sectional plan drawing of a reactor structure the letter “T’ designates 
the thermal lining and the letter “C” indicates the space for the cooling medium. 


View of the turbine hall at Hinkley Point showing some of the complex ma- 


chinery foundations which are typical of such structures. 





mum hydrogen (water) content. 
A balance must therefore be 
struck between these two factors 
if both gamma rays and neutrons 
are to be absorbed. In the design 
of the shield the degree of pro- 
tection desired must also be re- 
lated to the space available and 
to overall cost. Ordinary concrete 
provides the cheapest shield, but 
the thickness of the walls can be 
reduced by. using special heavy 
aggregates to produce concrete 
of a greater density. The best 
known of these heavy aggregates 
are barytes, limonite, magnetite 
and graded steel scrap. 


the British program 


In British nuclear power sta- 
tions ordinary reinforced con- 
crete is used almost entirely for 
shielding purposes. Barytes con- 
crete is used at some points 
where thin walls are needed for 
access purposes, but in general 
it is not popular. The high cost 
of special aggregates in Britain 
is probably the main reason for 
this. Barytes concrete has, how- 
ever, found wide acceptance for 
many experimental reactors and 
in laboratories. 

At present there are some 
twelve major nuclear power sta- 


tions either in service or at some 
stage of construction in Britain, 
each of which contains, or will 
contain, from 70,000 to 350,000 
cubic yards of concrete. The spe- 
cial position of Britain in this 
field should perhaps be explained. 
For centuries Britain has relied 
on coal as her only source of 
energy. The best quality seams 
of coal are now played out and 
the alternative is either imported 
oil or nuclear power. Strate- 
gically, nuclear power is prefer- 
able—hence the construction 


program. 


The largest contractor for nu- 
clear power work in Britain is 
Taylor Woocrow Construction 
Ltd., of Southall, Middlesex. This 


organization has just completed 
the civil engineering work for 


the Hinkley Point station on the 
Bristol Channel and is now break- 
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Speed up 
concreting schedules 
with 





When temperatures fall, raise your pouring schedules 
to near-warm-weather levels by using special winter- 
ized ready-mix containing Solvay® Calcium Chloride. 


Solvay Calcium Chloride in the mix accelerates 
cure .. . shortens the amount of protection time 
needed—yet doesn’t change the basic action of 
portland cement. As an example, at 32°F., a 2% 
addition cuts protection time in half by accelerating 
set and development of early strength. And, 

Solvay Calcium Chloride increases ultimate strength 
as much as 2% to 12%. 


Find out how you can keep on schedule all winter 


long. Write for our free 38-page technical booklet, “The 
Effects of Calcium Chloride on Portland Cement”. 


iT exe 
Tate 









SOLVAY PROCESS DIVISION 


61 Broadway, New York 6, N. Y. 
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Branch Sales Offices: Boston * Charlotte * Chicago 
Cincinnati * Cleveland « Detroit * Houston * New Orleans 
New York «¢ Philadelphia ¢ Pittsburgh «¢ St. Louis 
San Francisco « Syracuse 
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Maginniss 
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‘Hi-Lectri 


VIBRATOR 


gives you these... 


lus BENEFITS 


Few parts — Low maintenance. 


* 
It is the original 180 cycle motor- 
in-head vibrator. | 


Has greater effectiveness than 
any competitive vibrator. Places 
stiff concrete up tp 20% faster. 


* 
Has more horsepower — Yet is 
lightweight. 


Tough—4-ply abrasive-resistant 
operating hose — Yet flexible 
enough to permit easy movement 
inside the forms. 


a 
Special lead-cured Line Cables— 
made to Maginniss specifications- 
are stronger, heavier, give longer 
wear. 


* 
Extra length operating hose for 
special jobs is optional. 


u 
Low amplitude, high frequency 
vibration—gives smoother finish 


on vertical surfaces. GPAs 





Find your nearest 
distributor in the 
Yellow Pages. 


MAGINNISS POWER TOOL CO, 
154 Dist! Avenue, Mansfield, Ohio 
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ing ground for another 5-year 
job at Sizewell in Suffolk. 


A study of the Hinkley Point 
project shows the extent to which 
concrete is used for a nuclear 
power station. The work is typi- 
cal, even though Hinkley Point 
is the world’s largest nuclear sta- 
tion, with an output of 500,000 
kilowatts for the two reactors. 
The total quantity of concrete 
placed exceeded 300,000 cubic 
yards. 


the reactor structure 


A cross-sectional plan of one 
of the Hinkley Point concrete re- 
actor structures is shown in the 
accompanying diagram. It com- 
prises primarily a main biological 
shield 100 feet high, in the form 
of a 12-sided polygon, with sec- 
ondary shielding walls surround- 
ing it. The distance across the 
flats of the polygon is 76 feet and 
the thickness of the walls 7 feet. 
The secondary walls enclose an 
area 100 feet by 140 feet and are 
6 feet thick. The whole structure 
is capped by a slab 11 feet 6 inches 
thick. The polygonal shape is 
chosen to minimize shrinkage 
effects and to give optimum struc- 
tural benefit. 


Each reactor is founded on a 
concrete raft, 120 feet by 150 
feet, and around 11 feet deep, 
heavily reinforced in both direc- 
tions. The raft contains some 
8,000 cubic yards of concrete and 
approximately 380 tons of rein- 
forcing steel, mostly of 13,-inch 
diameter. Construction was in 
four lifts, with each lift divided 
into bays, placing proceeding 
alternately in checkerboard pat- 
tern. To allow for shrinkage no 
concrete was placed against old 
concrete until three days had 
elapsed. 

The concrete in all the shield- 
ing walls and roof slab has an 
average density, when completely 
dry, of not less than 140 pounds 
per cubic foot. Crushing strength 
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Gates 
FALLOUT 


SHELTER 


Complete Forms 


a FT) a 


with Baffle Wall 
F.O.B. Denver 


Size: 10’ x 12’ x 7’ inside 
Designed according to Civil Defense 
Requirements 





Be the first in your area 
with these approved profit 
making forms. 


% Detailed working drawings 
with each set of forms 
for erection, reinforcing, pouring 
and siripping. 
Plastic coated form panels 
for walls and roof slab come 
complete with hardware and 
adjustable slab posts. 


Wedge-Lock brackets and 
ties speed form erection, reduce 
labor costs. 


Accessory brackets for 

Shelves, Beds and Tables, 
manufactured by Gates, may be 
attached to tie-ends 

inside shelter. 

Sales film in color to help 

you sell Gates shelters 

is included with each set of forms. 
This sound film explains 
construction details, accessories, 
and the advantages of 

this type shelter. 


DEALER INQUIRIES INVITED 
For complete details write to 


GATES & SONS. Ine. 


80 S. Galapago * Denver 23, Colo. 





for the control ~ 3a 





effective method 


of water... 3 


ml 


SURTISEALS 


Concrete may be one of the greatest structural mate- 
rials but a smal! amount of water, slowly permeating 
into the surface and subjected to freeze-thaw cycles 
can wreak considerable damage, even in the space of 
a single year. Spalling, cracking, flaking, efflorescence 
and staining can result from the unrestrained ation of 
water upon masonry structures. 


Now, however, with the development of Surtiseal after 
many years of research, there is available an effective 
and economical protective water-proofing compound 
that produces a clean, long-lasting, water repellent sur- 
face on all masonry surfaces from massive concrete, to 
Cinder or concrete block, mortar, cement compositions 
and stucco. 


Surtiseal is a clear, colorless liquid of low viscosity 
containing esters of boron and silicon in an aqueous 
base. It is stable, odorless and non-inflammable, unlike 
many ordinary water-proofing compounds. What’s more, 
it absorbs readily into masonry surfaces for excellent 
coverage and lasting protection. One application covers 
an area of from 100 to 200 square feet and, properly 
applied, will last from 5 to 10 years, depending on the 
kind of surface treated. 
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Surtiseal can be applied easily by brush, roller or spray; 
goes on wet cement, concrete and damp basement 
walls with the same effectiveness as on dry masonry. 
May be used alone or forms an excellent base for 
masonry paint. And the surface brightener in Surtiseal 
wiil enhance masonry appearance. It actually improves 
visibility in road and turnpike applications. 


You can rely on Surtiseal to protect sidewalks and roads 
from pitting due to salt and calcium chloride applied 
during winter icing, to prevent concrete cracking due 
to freezing and thawing, and to resist-stains and dis- 
coloration on concrete, cement and stucco surfaces. 
Ideal for damp cellars, swimming pools, cinder block 
walls, tile cement, asbestos insulation and many other 
applications, especially where subject to hydrostatic 
heads, or condensation. 


Samples and literature available upon request. 


107-8580) 9- 4x) 
HEMICAL 
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the big bneak-through in concrete handling : 
Morgen Conveyors Handle 
40 Yords of Concrete per hour 


Day In and Day Out! 


More Concrete than a Crane with 2% -Yard Bucket 


—at Yioth the equipment cost— with fewer men 


The only contractors who still think 
“conveyors aren’t for concrete” are 
those who haven’t seen a Morgen in 
action. Once they see 550 yards in one 
continuous 15-hour pour, once they 
talk to men who’ve used Morgen con- 
veyors for years, once they see the 
savings in cost and manpower, they 
get themselves converted! 

Here, for the first time, is a con- 
veyor designed from the ground up 
for concrete, eliminating the bugaboos 
of early belt conveyors. The direct- 
coupled hydraulic drive gives complete 


control, free of adjustments, immune ‘ 


to operator negligence. 


Easily Moved About on the Job 


A balanced design lets Morgen build 
a heavy duty conveyor that is light 
enough to move easily on the job, even 
when elevated to 45° or on muddy 
ground. 
WRITE FOR LITERATURE 
OR DEMONSTRATION 


declentee) Drive eiebier 


Choice of Lengths and Styles 


Morgen Conveyors are fully port- 
able in lengths up to 48’, discharging 
up to 33’ high. In addition to the self- 
training idler roller conveyor shown, 
a lower cost pan-type conveyor is 
available with all the Morgen features 
and reverse drive as well. 





Belt and idler width is matched so material 
wider than the belt can be handled. 


MORGEN MANUFACTURING CO. 
YANKTON, S. D. 
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is not less than 3,500 psi at 28 
days. Placing for the walls pro- 
ceeded in small lifts again with 
alternate bay construction anda 
3-day delay. This technique does 
much to reduce both shrinkage 
and thermal stresses to the mini- 
mum. Formwork consisted of 5- 
by 8'%4-foot panels of 1%-inch 
board on steel-angle supports. 
The 1114-foot thick roof slab was 
placed in 5 lifts, the formwork 
being suspended from steel gird- 
ers which spanned between the 
secondary walls. During placing 
of all the walls, temporary floors, 
suspended within the reactor, 
provided access and working 
platforms at different levels. 


All concrete placing for re- 
actor structures must be subject 
to rigorous control. Whatever the 
thickness of the shield or the 
type of aggregate used, the con- 
crete must be completely homo- 
geneous. The safety provided to 
the power station staff will be 
only as good as the weakest sec- 
tion of the concrete. Honeycomb- 
ing or segregation during placing 
means that the intensity of the 
radiation passing through the 
faulty section will exceed the 
limit imposed by the design. 
Obviously shrinkage cracks must 
also be avoided, and construction 
joints must be made with care 
if there is to be a completely 
homogenous bond between two 
lifts. 


The problem of insuring cor- 
rect placing and compaction is 
greatly complicated by the large 
number of openings needed in 
the walls for operational and 
testing purposes. These ducts 
and instrument channels are of 
many sizes and shapes and are 
widely scattered. On small proj- 
ects an attempt is often made 
during design to keep all open- 
ings within two wall sections 
only, thus simplifying placing. 
At large stations this is rarely 
possible. Hand placing and com- 
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through 
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DEWEY AND ALMY 


WATER REDUCING ADMIXTURE CHEMICAL ADMIXTURES 


on the job at FOR CONCRETE CONTROL 
G.E.M. SOUTHWAY DEPARTMENT STORE, ST. LOUIS _ Research Perfected—Proved in Use 


Just 85 days after the construction contract was let, this modern 236’ x 472’ St. Louis 

shopping center opened its doors for business. 

Two short cuts in the roof construction pictured here helped substantially in meeting this provides controlled air entrainment, 
tight-short construction schedule. The fifty hyperbolic roof paraboloids of reinforced con- greater durability. 

crete, each 471%’ square and 214” thick and supported by 24’ diameter columns were 


constructed in rows, using only five sets of forms that were re-used. As each successive row WRDA 
was finished, plasterers, masons and other trades stepped in and went to work. 


Dewey and Almy’s WRDA, water reducing admixture, and DARATARD, initial set controls water content. 
retarder, provided the second short cut. Architects had estimated that a 7-sack plain mix 

would be needed to develop 2,500 p.s.i. in 48 hours. Dewey and Almy liquid admixtures DARATARD 
enabled Vonder Haar Concrete Co. to design a mix developing 3,500 p.s.i. in 40 hours. 







; it : - s ‘ i f initial set. 
DAREX AEA, air entraining admixture, was also ‘used in the concrete in accordance with contrals retardation of inital os 


job specs. As a net result, the 120,000 square foot roof was completed in just six weeks. e 
in 
SPONSORS: G.E.M. International, Overland, Mo. and Lemay Building Corp. ARCHITECT: Manuel Morris, Kansas City, Mo. STRUCTURAL Catalog 9/D 


ENGINEER: Dutton Biggs, Kansas City, Mo. CONTRACTOR: Millstone Construction, Inc., St. Louis, Mo. READY MIX SUPPLIER: Vonder Haar Sweet's Architectural File 
Concrete Co., St. Louis, Mo. ADMIXTURE SALES AND TECHNICAL SERVICE: E. W. Zimmerman Construction Chemicals, Inc., Chicago, III. 
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One contractor cut the time in placing 
concrete on this bridge job by plan- 
ning ahead. Here, on these two bridge 
piers, note that he used three com- 
plete units comprised of Gar-Bro Col- 
lection Hopper and a string of Steel 
Chutes plus a Gar-Bro Bucket. He 
used the hopper and chutes to direct 
the concrete into the forms and pre- 
vent segregation. 

His object was to prevent any de- 
lays by using one hopper and chute 
unit to place concrete in one pier, 
while the second one was set in place 
in the other pier, and the third one 
(see it hanging in rack between piers) 
was being shortened. Delays of transit 
mixers and the crane were minimized 
by rotating the hopper and chute units 
and shortening the chute line to the 
new level of the concrete in each pier. 
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GAR-BRO 


helped cut costs 
; in pouring 
j concrete piers! 


It’s a good idea to team up your 
Gar-Bro Concrete Handling Equip- 
ment to save time and cut costs. 


See your Gar-Bro dealer or write 
for Catalog and Concrete Handling 
Manual today! 


Gar-Bro Mfg. Co. — Los Angeles, 
Calif.—Peoria, Ill. 


General Offices: 2415 E. Wash- 
ington Bivd., Los Angeles 21, Calif. 


Gar-Bro 
Concrete 


Bucket Gar-Bro 


Collection 
Hopper 


Gar-Bro Flexible 
Steel Drop Chutes 


The World’s Most Complete Line of 


CONCRETE HANDLING 
EQUIPMENT 
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paction are standard practice 
around all openings. Poker vi- 
brators are used at all other 
points and a wetting agent is 
usually added to avoid excess 
water which may cause shrink- 
age. The introduction of large 
numbers of delicate thermo- 
couples into the shield presents 
a further difficulty. These sensi- 
tive and easily-damaged instru- 
ments must be located accurately 
and must remain undisturbed 
during placing if they are to 
measure accurately the rate of 
heat rise within the shield as 
a result of neutron absorption. 


Accuracy is a must in nuclear 
concreting. At the first British 
station, at Calder Halli, limits of 
within plus or minus 1/10 of an 
inch were specified for both ver- 
tical and horizontal dimensions. 
Such a small degree of tolerance 
had never before been attempted 
in a reinforced concrete struc- 
ture. The problem was solved by 
fabricating a complete steel tem- 
plate gauge. Subsequent experi- 
ence has shown that such very 
close limits are not significant, 
and at Hinkley Point they have 
been reduced to within plus 4 
inch and minus % inch for the 
inner surfaces of the reactor. 
Thicknesses are simply specified 
to be not less than the nominal 
size. Internal accuracy is im- 
portant because it has a major 
effect on the efficiency of the re- 
actor operation. For this reason 
the location of all metal inserts 
for equipment support must be 
within % inch. 


site casting of components 


A reactor. needs a thermal 
lining, or a surface to take the 
first shock of the high tem- 
peratures generated, and behind 
which the primary cooling me- 
dium can circulate. Solid steel 
panels, welded together, have 
proved excessively expensive, so 
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FOR CONCRETE CONSTRUCTION 


ASPHALT EXPANSION JOINTS 


Suggested for almost every type of joint 
installation. Offer low initial cost, great 
durability, and are completely waterproof. 
They are rigid and easy to install in perfect 
alignment .. . will not deform in hot 
weather or become hard or brittle in cold 
weather. Offer excellent compression qual- 
ities. Preformed of a bituminous material 
bound together in a tough, shock resistant 
mass with a fibrous binder and formed be- 
tween two asphalt saturated felt liners 
which add strength and rigidity. 


FIBRE EXPANSION JOINTS 


Suggested for use on highways and airport 
runways with a rubber asphalt joint seal 
applied over the joint. Fibre joints are 
easy to handle and install. When com- 
pressed to 50% of its thickness it will re- 
cover better than 70% of original thick- 
ness. Made of a preformed material com- 
posed of durable cane fibres of a cellular 
nature, uniformly impregnated with pure 
blown ‘asphalt to a weight of 35% to 50% 
of the entire mass. Pais impregnation 
waterproofs the fibres, but does not affect 
the natural resiliency of the expansion 
joint. 


GRAY SPONGE RUBBER 
EXPANSION JOINTS 


Gray color provides a joint that blends 
with the adjoining concrete. Ideal for use 
in residential, commercial], institutional 
and industrial installations where the joint 
will be visually exposed. Fully compres- 
sible . has a recovery rate over 95% of 
its original thickness. Offers low moisture 
absorption . . . is easy to handle in all 
temperature conditions and is _non-ex- 
truding. Composed of a high quality blown 
sponge rubber of uniform thickness and 
ensity. 


NEW CATALOG 
NOW AVAILABLE .. 


Illustrates and describes the 
complete line of Sealtight Prod- 
ucts used in the construction 
of highways, airports, build- 
ings and other concrete con- 
struction projects of all types. 
Comprehensively describes the 
products, their applications and 
corresponding specifications. 
Request your free copy of Cat- 
alog No. 1001 today. 


MR eee eS 


CORKFILL EXPANSION 
JOINTS 


Ideal for installation in residential, com- 
mercial, institutional and industrial floor 
slabs where resiliency and non-extruding 
Erpates are important. They have a 

igh tensile strength, may be compressed 
to 50% of original thickness and will re- 
cover to 70% of original thickness ... 
assures a ti htly sealed joint at all times. 
Made u aa shock-proof mass of clean, 
cantaneinind cork “some uniformly 
combined oth pure blown petroleum as- 
phalt. This asphalt-cork composition is 
ae under heat and pressure formed 

etween two asphalt saturated felt liners. 


PLAIN CORK 
EXPANSION JOINTS 


Sealtight Plain Cork Expansion Joints are 
composed of selected cork granules and 
molded with a resin binder. Suggested for 
use wherever it is essential that joints be 
kept filled at all times, such as in sewage 
lants, flood walls, water filtration plants, 
ipideen etc. They offer excellent resiliency 
. will compress without extrusion and 
recover to 95% of original thickness. Avail- 
able in cut sizes or slabs. 


SELF-EXPANDING CORK 
EXPANSION JOINTS 


Sealtight Self-Expanding Cork Joints are 
made of selected cork granules molded 
with a resin binder and specially treated 
to permit an expansion of as much as 50% 
over original thickness. It is fully compres- 
sible, non-extruding and very resilient. 
When installed, a self-expanding cork joint 
will keep the joint area filled even when 
the joint opens wider than original size. 
Available in cut sizes or slabs. 


>. .a new terminology for Expansion Joints selected be- 


‘cause it better describes the need for and use of joints in 


well-engineered concrete construction. Sealtight Control 
Joints are ideal for highways, pavements, runways, build- 
ings of all types, ramps, bridges, etc. . . . especially desirable 
for use wherever good design requires a top-quality joint 
filler for the control of cracking, warping and to relieve 
stress in concrete construction. SEALTIGHT Control 
Joints are produced to strict quality standards .. . avail- 
able for immediate delivery from your local SEALTIGHT 
Distributor. 


OTHER SEALTIGHT PRODUCTS 

+ JOINT SEALING COMPOUNDS « CAULKING COM- 

POUNDS + AIR ENTRAINING AGENTS + DUO-PVC 

WATERSTOPS + “PREMOULDED MEMBRANE” ae W.R.M EADOWS, INC. 
VAPOR SEAL « “HYDROMAT” ASPHALT LINERS + a 

CONCRETE CURING COMPOUNDS + PVC BASE min KIMBALL STREET 


PLATES + SEWER JOINT COMPOUNDS « PLUS ELGIN, ILLINOIS 
MANY, MANY OTHERS. f 
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Dependable 
Richmond 


products for 


prestressed concrete 












Richmond Strand eal 
' Deflection and Push Down ' 
inserts for depressing 
strands. Special units 
can also be manufactured 
to suit individual needs. 












Richmond Chairs and 
Spacers for void supports and 
spirais in prestressed piles and 







Richmond Inserts 
for connection of cast-in-place 
diaphrams to prestressed girders. 













Richmond Inserts 
for anchoring guard rails to pre- 
stressed girders. 







Richmond Inserts for anchoring te 
or hanging from prestressed mem- 


Richmond Extended Coil Tyscrus 
for lifting prestressed beams and 
girders. (2 & 4 strut) 















Phillips Self-drilling 
Concrete Anchors for 
anchoring to any con- 
crete members after 
concrete has set. 







Richmond Offset 
Free-Fit Hanger Frame-Tys used to 
hang forms from prestressed ‘‘i"’ 
beams. 







SWENCH—manual impact 
wrenches for tightening 
and loosening concrete forms. 


"itch mow = 


Tame HL PA 


INSIST ON RICHMOND 


AND BE SURE IT'S RICHMOND 












Shown here are a few of the many 
Richmond-engineered products for the 
prestressed concrete construction 
industry, For more information 
about them, or help with any specific 
concreting problem, write to: 


1811-1861 60 YEARS OF PROGRESS 





ASSOCIATE MEmeeER 


MAIN OFFICE: 816-838 LIBERTY AVENUE, BROOKLYN 8, N. Y. 
SALES OFFICES, PLANTS & WAREHOUSES: FT. WORTH, TEX.—ATLANTA, GA.—LAUREL, MD. 
ST. JOSEPH, MO.—WALTHAM, MASS. IN CANADA: ACROW-RICHMOND, ORANGEVILLE, ONT. 


VISIT US AT THE PRESTRESSED CONCRETE CONVENTION 
BOOTH 38, BROWN PALACE HOTEL. DENVER, OCT 15-19 
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at Hinkley Point this thermal 
shield is built up of concrete 
panels precast at the site. Each 
panel has a rectangular frame 
of 9-inch steel channel’ which 
acted as a permanent form. The 
14 casting beds (9 under cover 
and 5 in the open) were simply a 
flat steel plate laid over a con- 
crete slab. The plates were oiled 
and the frame, with a layer 
of mesh reinforcement welded 
within it, was laid on the bed 
and filled with concrete. Finish- 
ing was by hand-troweling. 


The panels were steam-cured 
under temporary covers and after 
24 hours, when the crushing 
strength was not less than 2,500 
psi, they were removed and placed 
on edge in the open to mature. 
The panels are of various sizes 
and the majority of them weigh 
about 3 tons each. Handling was 
by eye-bolts screwed into the 
frame. 


At many stations site cast 
slabs, usually 4 feet square and 
4 inches thick, are also used as 
permanent formwork for the 
walls of reactor, turbine, service, 
and administration buildings. 
Over 3,000 such slabs were used 
at the Bradwell Station, Essex. 
Casting was again on steel plates, 
laid directly on grade, and sepa- 
rated by timber battens to which 
the wooden sides of the molds 
were nailed. Reinforcement was 
laid in the mold and normal 
1: 2: 4 concrete was placed to 
within % inch of the top. An 
exposed aggregate topping was 
then provided by scattering 114- 
inch nominal size rounded flint 
gravel on the surface of the wet 
concrete. Open spaces were filled 
by hand-placing of more stones. 
The whole surface was then 
firmly tamped and leveled. After 
the initial set the facing was 
carefully hosed off with water 
and brushed with a soft broom to 
expose the surface of the aggre- 
gate cleanly without loosening 
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ALBUQUERQUE, N.M. 
120 Madeira Drive, NE 
ATLANTA 3, GA. 


AUSTIN 1, TEXAS 
110 East Eighth St. 
BALTIMORE 2, MD. 
512 Keyser Bldg. 
BIRMINGHAM 5, ALA, 
1214 South 20th St. 
BOSTON 16, MASS. 
20 Providence St. 
CHICAGO 2, ILL. 


COLUMBUS 15, OHIO 
50 West Broad St. 

DENVER 2, COLO. 
721 Boston Bidg. 
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Please forward my copy of “Cement Mason’s Manual for Residential Construction.” 


NAME 


FIRM NAME 


ADORESS 


a A SS a a = A Ss ae ae cee Se GeO 
(mail to nearest district office) 











NEW MANUAL 
SHOWS PROVED, 
MODERN METHODS 
for top-quality 
concrete flatwork 


A storehouse of useful information 
for beginners and a productive 
refresher course for others. That’s 
PCA’s new “Cement Mason’s 
Maaual for Residential 
Construction.” 


It covers everything from quality 
concrete mixes and aggregate 
selection to special surface finishes 
such as exposed aggregate and 
random-scored keystone. Proper 
use of all concrete tools is illustrated. 
So are rules on hot and cold 
weather concreting. 


Fill out the coupon for your copy 
today! (U.S. and Canada only.) 


507 Mortgage Guarantee Bidg. 


111 West Washington St. 


citv 


DES MOINES 9, IOWA 
408 Hubbell Bidg. 
HELENA, MONT. 


Mezzanine—Placer Hotel 
HONOLULU 13, HAWAII 


688 Alexander Young Bldg. 


INDIANAPOLIS 4, IND. 


612 Merchants Bank Bidg. 


KANSAS CITY 6, MO. 


811 Home Savings Bidg. 


LANSING 23, MICH. 
900 Stoddard Bldg. 


LOS ANGELES 17, CALIF, 


816 West Fifth St. 
LOUISVILLE 2, KY. 


805 Commonwealth Bidg. 


MEMPHIS 3, TENN. 
815 Falls Bidg. 
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STATE 


MILWAUKEE 2, WIS. 

735 North Water St. 
MINNEAPOLIS 2, MINN. 

1490 Northwestern Bank Bidg. 
NEW ORLEANS 12, LA. 

611 Gravier St. 
NEW YORK 17, N.Y. 

250 Park Ave. 
OKLAHOMA CITY 2, OKLA. 

1607 First National Bidg. 
OMAHA 2, NEB. 

720 City National Bank Bidg. 
ORLANDO, FLA. 

1612 East Colonial Drive 
PHILADELPHIA 2, PA. 

1528 Walnut St. 
PHOENIX 4, ARIZONA 

2727 North Central Avenue 





PORTLAND CEMENT ASSOCIATION 4 national organization to improve and extend the uses of concrete 


PORTLAND 3, MAINE 
142 High St. 
RICHMOND 19, VA. - 
1401 State Planters Bank Bldg. 
ST. LOUIS 1, MO. 
913 Syndicate Trust Bidg. 
SALT LAKE CITY 11, UTAH 
304 Executive Bidg. 
SEATTLE 1, WASH. 
903 Seaboard Bidg. 
TRENTON 8, N.J. 
234 West State St. p 
*VANCOUVER, B.C., CANADA 
Room 305—1687 West Broadway 
WASHINGTON 4, D.C. 
837 National Press Bidg. 


*Canadian residents outside Brit- 
ish Columbia, mail requests to 
33 W. Grand Ave., Chicago 10, Ill. 
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“If you have 
the water - 
we have the 
heater...” 


SOLVE ROT WATER PROBLEMS 
¥ With the 


me Electro-Magie 


MODEL 400-251 
WATER HEATER 


Heat over 500 gallons of 
48° water per hour to 
180° in less than three 
minutes and have a con- 
stant supply all day long. 


GET YEAR ROUND OPERATION 
@ Heats Automatically 
Temperature Control 
Oil or Gas Fired 
Flash type Boiler 
Set your qwn temperature 


Hundreds in use by contractors 
and Ready-Mix plants the 
Country over. Portable or sta- 
tionary—can be moved in 5 min- 
utes to another job. 


Works for pennies, saves dollars! 
The Electro-Magic Model 400-251 
Water Heater is not a toy—it's 
rugged and efficient—defies all 
comparison! The Jet Super charged 
burner is capable of producing hot 
water at 30% to 40% greater effi- 
ciency than any aspirating type 


burner. : z 
( ) Please send me more information and 
Sells for Only free literature. 


( ) Please arrange for a free demonstra- 
& 00 tion without obligation. 
( ) I would like to discuss a dealership. 
F.O.B. N L 
Rastes IN secret centennial ecaidaeictiealss a tieccse 
y 


RIE: akicessscsinasecoincaipcacatasicaticieeeliincaiail 
Delivered anywhere in the Continental U.S. # 


Our business is making HOT WATER — Larger sizes available. 


Send to: Electronics, Inc. 
3674 East Cherry Street 
Vermillion, S. D. 


(continued from page 294) 


the bond of the stones. After 48 
hours the sides of the mold were 
removed and the slabs were 
stacked on end to mature. 


Reinforcement for these form- 
work slabs, which weigh about 
800 pounds each, consisted of a 
single sheet of 6-inch square 
welded mesh of high tensile wire 
weighing about 6 pounds per 
square yard. Joints are formed 
by an overlapping step, half the 
thickness of the slab. The rein- 
forcement extends into the step 
and two mild-steel links were in- 
cluded for lifting and mounting 
purposes. 


The opportunities for using 
precast components in nuclear 
concreting are otherwise limited, 
since the fear of radiation loss 
rules out structural applications 
almost completely. Placing the 
concrete for the roof slab is 
always a major problem; the 
weight of a 10- to 12-foot thick- 
ness of reinforced concrete and 
the high degree of accuracy 
needed involve forms and false- 
work which must be, to say the 
least, substantial. The height of 
the slab from grade (100 to 120 
feet) increases the problem. At 
Hinkley Point the problem was 
solved, as already mentioned, by 
suspending the forms from steel 
girders (actually war-time Bailey 
bridging). These girders span 
across the secondary shielding 
walls. The forms are then 
stripped and removed through 
openings within the reactor. 


auxiliary structures 


Many subsidiary structures of 
reinforced concrete are needed 
at a nuclear power station. The 
turbine hall, where the electricity 
is generated, requires a sizable 
quantity of concrete. At Hinkley 
Point about 35,000 cubic yards of 
concrete was placed for the hall 
and related culvert system. The 
basement of the hall is around 


(continued on page 298) 
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simple 
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installation 


secret of 


why E a 3. Next UNI-FORM Panel is placed in position. 
Tie Loop automatically enters square tie 


hele. Key is dropped in—assembly is com- 


ria 


When you can tie and lock two concrete form panels 


in a few seconds, you’re forming concrete fast! 
This is exactly what you can do with the UNI- 
FORM Panel System—the fastest system of form- 
ing concrete ever developed. 


Faster tieing is only one of many UNI-FORM 
Panel features that makes them the pre-fab forms 
contractors are using on every kind of concrete con- 
struction. Write for the UNI-FORM Panel System 
Catalog and full details . . . or, call your nearby 
Universal Distributor or Branch Office for personal 
attention immediately. 
UNI-FORM PANELS ERECT INTO A TIGHT, RIGID, 
AUTOMATICALLY ACCURATE CONCRETE FORM 


SECONDS 


TO INSTALL 
1. Ties spread, lock UNI- 


UNI-FORM ric 
eee ‘with automat 
AND ASSEMBLE PANELS a oun ee 


2. Steel i patie 
rigidity. Minimum align- 
ment and bracing. 


. Best Exterior Grade 
Plywood face provides 
nailing surface. Easily 

for further re- 
uses. 


UNIVERSAL FORM CLAMP CO. 1238 N. KOSTNER AVENUE - CHICAGO 51, ILLINOIS 


BRANCH OFFICES and WAREHOUSES: 
ATLANTA BALTIMORE CLEVELAND HOUSTON 
LOS ANGELES SAN LEANORO TORONTO 
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‘750 feet long, 130 feet wide, and 
30 feet deep. The height of the 
building is 94 feet. Complex foun- 
dations for the machinery intro- 
duced many problems in form 
design. 

Water is needed at any power 
station; for nuclear energy the 
demand is particularly great—35 
million gallons an hour at Hink- 
ley Point. For this reason most 
British stations are located near 
the coast where sea water is 
available. At Hinkley Point the 
intake comprises a vertical shaft 
about 2,000 feet offshore, with two 
12-foot diameter tunnels to con- 
vey the water from the shaft to 
the pump-house on shore. The 
outfall was built as two 2,000- 
foot long rectangular reinforced 
concrete culverts. At many sta- 
tions these culverts are con- 
structed using precast pipe as 
permanent formwork. 

The intake shaft at Hinkley 
Point is an interesting structure. 


It has the form of a reinforced 
concrete cylinder 60 feet high 
and 90 feet in diameter, weighing 
3,900 tons. Internal bracing is 
also of reinforced concrete. The 
cylinder, with two surrounding 
rings of sheet-steel piles, was 
constructed in a dry dock and 
floated into position. For this 
purpose a false floor of timber 
held in place by steel lattice 
girders was fitted. The opera- 
tions of floating the cylinder out 
of the dock, towing, positioning 
and grounding required particu- 
larly deep water and had to be 
carried out in 4 hours on the day 
of the year when the highest 
tide (35 feet—the second highest 
in the world) was known to oc- 
cur. Dredging of a channel was 
necessary near shore and the 
total distance towed was two- 
thirds of a mile. 

Grounding was accomplished 
by lowering 8 steel legs down to 
sea-bed. When support was 


established satisfactorily the cy)- 
inder was flooded to give it sta- 
bility at all states of the tide. 
The next stage was to drive 
home the sheet piling to form a 
cofferdam around the cylinder. 
Inside this cofferdam a shaft was 
excavated to connect with the 
intake tunnels being driven from 
offshore. Concrete for this shaft 
was conveyed over the water by 
a ropeway, supported on 4 inter- 
mediate towers. 

Concrete is destined to play a 
major role in the construction of 
the nuclear power stations which 
are certain to be built in the 
next few years. Contractors, en- 
gineers and architects will all 
have an important share in these 
projects. This article has at- 
tempted to give some heipful in- 
formation on construction de- 
tails. A subsequent article will 
deal with the properties, value 
and use of heavy concrete for 
radiation shielding. END 


Contractors’ favorites because they are built for building. 


¢ Large capacity—a full batch from a small mixer—means fewer 
trips. 

¢ Original rocker arm feature assures control for easy dumping. 
Will not roll back on operator. 

¢ Hot forged drop axles positioned for perfect balance. 

¢ Rugged construction features extra heavy pipe handles welded 
to body which reinforces edges. 

e Flanged and riveted body will not open at the seams. 


Pneumatic tired or all-steel wheels have roller bearings and zerk 
fittings. Available in models with 6, 8 or 10% cu. ft. maximum 
capacity. 


Model 8-88 


WRITE FOR FREE LITERATURE 
OTHER FAMOUS JACKSON PRODUCTS 


MORTAR CONTRACTOR 
es PANS BARROWS 
wn a 
- rm = 
SALAMANDERS Ser ws ; WHEELS 
w = HAND TRUCKS 


MIXING BOXES : 


BET £01) 


Manufacturing Co. ¢@ Harrisburg, Pa 


Oldest and Largest Wheelbarrow Maker in America 





SLAB CONNECTION 


SLAB-COLUMN CONNECTION 


SE AS & 


PHOTOS THROUGH COURTESY OF TISHMAN RESEARCH CORPORATION, NEW YORK, N. Y., DESIGNERS AND DEVELOPERS OF TIERPARK GARAGES 


5000 psi 
in sixteen hours 
with SIKA SET 


Grout and dry pack mortar with rapid strength development and 
minimal shrinkage is essential for the fast erection of the new Tier- 
park Parking Structures developed by Tishman Research Corporation. 
Composed of only three elements — slabs, columns and ramps — 
a Tierpark structure is erected within a matter of days. 


Mix proportions for high strength grout and dry pack mortar were 
developed at the Sika Concrete Laboratory. Sika Set liquid, diluted 
1:3, added to the dry pack produced compressive strengths exceed- 
ing 5000 psi at sixteen hours. Sika Set, diluted 1:4, added to the 
poured grout produced compressive strengths exceeding 3000 psi 
at sixteen hours. Proportions of 1 part Type III cement to 1-1/2 
parts sand were used. 


Structural concrete was initially retarded by the use of Plastiment 
Retarding Densifier to facilitate finishing — with rapid strength gain 
as an added bonus to the manufacturer of the precast, prestressed 
elements. 


For full details on Sika Set Shrinkage Reducing Accelerator and 
Plastiment Retarding Densifier ask for your copies of SET-661 and 
PCD-59. Offices and dealers in principal cities, sixteen affiliate 
manufacturing companies around the world. In Canada, Sika Chem- 
ical of Canada, Ltd.; in Latin America, Sika Panama, S. A. 


SIKA CHEMICAL CORPORATION 
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Free advice can be very 
expensive. 
— Bob Sproule 


eee SNOWFALL is the earliest 
in thirty years,” said the radio 
announcer last Tuesday. And today 
I received a bill for $25. These two 
seemingly unrelated facts brought me 
to the wisdom about advice. 

It all began two weeks ago when 
Bill Neal started repairing the old 
bridge on Big Creek. Problems con- 
stantly held up work. And each time 
I visited the job, the temperature 
seemed to drop several degrees. 

“Hey, Bill,” I said one day, “I hope 
you have a supply of snow goggles 
handy, because you'll need them at 
the rate you’re going.” 

“Very funny, Bob,” he answered. 
“Why don’t you use some of your 
energy blowing on the concrete to 
make it set faster.” 

“T’ve got something better than hot 
air, Bill. Calcium chloride will reduce 
set time by more than hilf and the 
temperature can be 20°F., or below. 
And your protection period is cut in 
half so you save money on labor, 
heaters, fuel, and canvas. I'll make 
a deal. You use calcium chloride and 
if you’re not through before it snows, 
I'll buy the goggles,” I laughed. 

Now it’s no laughing matter. But 
I'll try one more bit of advice. Save 
on your cold weather costs by read- 
ing our booklet, “Better Concrete in 
Every Season with Wyandotte Cal- 
cium Chloride.” Wyandotte Chemicals 
Corporation, Dept. FS, Wijandotte, 
Michigan. Offices in principal cities. 


WYANDOTTE 
CHEMICALS 


MICHIGAN ALKALI DIVISION 
HEADQUARTERS FOR CALCIUM CHLORIDE 


‘of water. 


USE THE READER SERVICE CARD 
FOR MORE INFORMATION 


one-component repair material 


A one-component dry-mix ce- 
ment compound for concrete fin- 
ishing and patching requires only 
mixing with water before trowel- 
ing on. It is said to be ideally 
suited for thin toppings to con- 
crete slabs, for repairing concrete 
floors, steps, ramps, sidewalks, 
driveways and swimming pools. 
According to the manufacturer 
it does not oxidize, craze, get 
brittle or disintegrate and is non- 
toxic, non-fuming, non-caustic, 
vermin-proof, non-flammable 
and contains no volatile organic 
solvents. Larsen Products Corp., 
Box 5938-S, Bethesda 14, Md. 


exposed aggregate retarder 


A retarder for making exposed 
aggregate concrete can be ap- 
plied to the surface of freshly 
placed concrete or to the form- 
work before placing. Retarder 
does not hinder the hardening of 
the concrete mass while chemi- 
cally retarding the set of 4% inch 
of mortar at the surface. After 
12 to 24 hours the retarded sur- 
face is washed away with a jet 
Ceresit Corp., 3227 
Shields Ave., Chicago 16, Ill. 


thermostat-controlled heater 


Space heater has two entirely 
separate sources of air, one to 
support combustion and the other 
for heated air circulation. ‘Ther- 
mostat turns unit off at a pre- 
determined temperature and 
serves as a safety switch that 
prevents overheating. Heater op- 
erates on regular 110-115 volt, 60 
cycle AC, and uses kerosene or 
number 1 fuel oil. Available in 
three sizes. Champion Manufac- 
turing Co., 3700 Forest Park, St. 
Louis, Mo. 


products 


motor-in-head vibrator 


Designed for one-man operation, 
this vibrator can be easily 
handled on narrow scaffolding 
or high forms. Power is provided 
by a portable gasoline engine- 
generator plant which produces 
either AC or DC current and can 
be used to operate lights, other 
tools etc. The 180-cycle, 230- 
volt motor is built into the vibra- 
tor head and produces 10,500 
rpm, with a waterproof, immers- 
ible on-off switch located near 
the vibrator head for easy ac- 
cessibility. Viber Co., 726 S. 
Flower St., Burbank, Calif. 


new integral color admixture 


Wesco Materials Corp., 107 Brook- 
hollow Service Center, Dallas, 
Texas, has started manufacture 
and distribution of “Colorfull,” 
an admixture for integrally color- 
ing ready mix through a range of 
ten colors. The manufacturer 
claims that it resists fading and 
has the quality of uniform color 
fidelity. Users report that ready 
mix trucks are cleaned out with 
no unusual effort, thus eliminat- 
ing any possibility of color carry- 
over to subsequent loads. Avail- 
able to all concrete producers 
within Wesco’s marketing area 
as well as to contractors and 
architects. 
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Franklin P. Taylor (right), Vice President, Sales, Buffalo Crushed Stone Company, a 
Unit of Houdaille, Bowmansville, N. Y., with Wayne Ross, his Dodge representative. 


- 


‘“At least 95% of our annual volume 
comes from following leads in Dodge Reports.”’ 


“Keeping every one of our salesmen posted on the 
selling opportunities in new construction in our 
area would be virtually impossible without the 
detailed, up-to-the-minute data we receive every 
morning in Dodge Reports,” says Mr. Taylor. “In 
our competitive market, a lag of just a few hours 
could mean a loss of substantial amounts of business. 
That’s why we depend so heavily on the timeliness of 
Dodge Reports.” 

Buffalo Crushed Stone is one of the leading mate- 
rial suppliers in the greater Buffalo area and western 
New York State. It sells ready mix concrete, sand, 
gravel, concrete pipe, precast and pre-stressed con- 
crete members, crushed stone and bituminous con- 
crete through three sales divisions. 

Each morning, the day’s Dodge Reports are routed 
directly to Mr. Taylor for action. “I check them 
immediately,” he says, “for jobs that involve our 
products and assign these jobs to the various sales 
divisions. Each project is entered (in detail) on a 
product sheet for use in our weekly sales reports. 


*.w. OOOGE 


I DODGE 


reports 


119 W. 40th St., New York 18, N. Y. 
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This way, even the first sales call on a prospect is an 
effective one—with the salesman able to discuss 
the prospect’s needs intelligently. Each follow-up is 
also entered on this sheet and initialled by the sales- 
man assigned, 

“We also maintain a mailing list of contractors 
that is kept accurate and up-to-date by checking it 
against our daily Dodge Reports.” 

Your company can receive this same kind of 
advance information for your specific sales territories 
—for only a fraction of the profits it can help you 
earn. Send the coupon for further information, or 
consult the phone directory for the Dodge Office 
nearest you. 


F. W. DODGE CORPORATION 
Construction News & Statistics Div., Dept. CC-101 
119 West 40th Street, New York 18, N. Y. 


I'd like to receive your free booklet, “How to Get More 
Business in the New Construction Field” and details 
on how Dodge Reports can help me increase volume 
and profits. 


Name 
Company 
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redesigned power trowels 


The manufacturer announces 11 completely re- 
designed power trowels. Improvements include a 
lower center of gravity for easier handling, stabil- 
izer ring for smoother operation, air-cooled gear 
box for longer life, positive-action “kill” switch 
for greater safety and a longer handle with 25% 
less pull on the operator. Each model, from 30 
inches to 46 inches is properly powered for peak 
efficiency. Whiteman Manufacturing Co., 13020 
Pierce St., Pacoima, Calif. 


snow-melting electric cable 


A new electric metal-sheathed defrosting element 
will save snow-shoveling throughout the winter 
season. The heating cable can be imbedded in con- 
crete. These surfaces can be kept free of snow 
build-up by pressing a switch putting the cable in 
operation. Average operating cost is 15 cents an 
hour for clearing wheel tracks of a 50-foot drive- 
way. Edwin L. Wiegand Co., 7779 Thomas Blvd., 
Pittsburgh 8, Pa. 


MR. CONTRACTOR 


see how dee 


all purpose form pins 


lightweight steel forms 


portable space heater 


A low-cost, oil-fired, portable heater consists 
basically of a combustion chamber, a fan which 
blows air through the combustion chamber at a 
rate of 800 cu. ft. per minute that throws the heat 
out 25 feet, a built in 5-gallon fuel tank, a modu- 
lating control to adjust the heat output, and a 
starting switch that starts the heater up instantly. 
There is no exposed flame and the heater operates 
without smoke or odor. Stow Mfg. Co., 354 Shear 
St., Binghamton, N. Y. 


building project reports 


A 24-page booklet, “Dodge Reports: How to Use 
Them Effectively,” explains fully the purpose and 
use of these construction reports. Dodge Reports 
tell you what new construction is contemplated, 
being planned, ready for bidding and what con- 
tracts have been awarded, as well as who will 
award the contract, specify materials and equip- 
ment, and do the buying. Suggestions on effective 
selling are included. F. W. Dodge Corp., Construc- 
tion Div., 119 West 40th St., New York, N.Y. 


For all types of concrete construction 
. «flat work . . footers . . curbs 


db 


POSITIVE NAILING POSITION UNIQUE END ASSEMBLY 


MAIL THIS CARD TODAY 


dee CONCRETE ACCESSORIES CO. 


670 N. Michigan Avenue’ Chicago 11, Illinois 








STEEL SHEETPILING and 65’ H-beam soldier beams, spaced 7’ c-c, were driven before 
excavation. Timber lagging increased from 3” thick for the top 20’, to 4” for the next 
10’ and 6” thick to the bottom of the 64’ deep pit. Contractor: W. L. Hailey & Co., Nash- 
ville, Tenn. Designers and consultants: Metcalf & Eddy, Boston, Mass. 


b 4 eds 

od cs See Te Sie se os ~~ 
CIRCULAR RIBS, 101’ in diameter, were cast-in-place as the excavation reached their 
levels. Each was reinforced with four No. 6 bars in both the inside and outside faces, 
and No. 4 bar stirrups at 6 c-c. 5’ thick base slab for pumping station and forms for 
lower walls show at bottom. 
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Cast-in-place 
concrete wales 
brace cofferdam 


Six 3’ wide x 2’ thick circular reinforced 
concrete wales, cast-in-place, proved a 
successful new way to support the 101’ 
diameter, 64’ deep cofferdam for a sew- 
age pumping station in Louisville. 

Sheetpiling and soldier beams were 
driven before excavation. During exca- 
vation, timber lagging was inserted 
against the face of the cut. At 17’ below 
ground level, the first ring was cast. When 
the concrete, designed for 3,000 psi at 7 
days, had reached 2,500 psi in the first 
ring, excavation proceeded to 27’ depth 
for the second wale. Remaining wales are 
at 36’, 39’, 50’ and 55’. 

Each wale required 75 cu. yd. of ready 
mixed concrete. Four 2 cu. yd. buckets, 
handled by two cranes, placed the mate- 
rial. While one bucket was pouring, the 
other was being charged from the truck 
mixers. Felt layers between wales and 
soldier beams prevented bond. 


During backfilling, the concrete wales 
on each side of the sheetpiling were sev- 
ered so that soldier beams could be pulled 
without strain on the sheetpiling and 
pump station structure. 


Concrete for cofferdam and pumping 
station totalled 4,140 cu. yd. On-schedule 
deliveries, including one 810 cu. yd. pour 
in 14 hours, were maintained by truck 
mixers of certified design, capacity, mix- 
ing speed and water control accuracy. 
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You have a right to insist on this Rating 
Plate. It certifies compliance with the 
high industry standards which are main- 
tained for your protection by the 


TRUCK MIXER MANUFACTURERS BUREAU 


Blaw-Knox Company 
Pittsburgh, Pa. 

Chain Belt Company 
Milwaukee, Wis. 
Challenge—Cook Bros., Inc. 
Los Angeles, Calif. 
Concrete Transport Mixer Company 
St. Louis, Mo. 
Construction Machinery Company 
Waterloo, lowa 
Hercules Galion Products, Inc. 
Galion, Ohio 
The Jaeger Machine Company 
olumbus, Ohio 
The T. L. Smith Company 
Milwaukee, Wis. 
Whiteman Manufacturing Company 
Pacoima, Calif. 

Willard Concrete Machinery Co., Ltd. 
Lynwood, Calif. 
Worthington Corporation 
Plainfield, N. J. 








PANELS GO 
UP FASTER! 


They're smoother too! 







THOMPSON’S 
WATER 
SEAL 


The proven 
bond-breaker for 
tilt-up, lift-slab 
or pre-cast con- 
crete jobs. You 
get smoother, 
stain-free con- 
crete. Saves 
crane time too. 





BUY FROM YOUR FAVORITE SUPPLIER 
E. A. THOMPSON CO., INC. 


San Francisco * Phone UNderhill 3-1963 
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item is available tough to bend 
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SYMONS CLAMP & MFG. CO. 
4271 Diversey Ave., Chicago 39, Ill., Dept. K-1 


We will send contractors a sample 12”, 18” 
or 24” stake if request is received on com- 

ny letterhead. Please include 50c for 12”, 
5c for 18, 95c¢ for 24 to cover cost of 
postage and mailing. 
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catalog of builder's tools 


A new 64-page catalog illustrates 
and describes machines and 
hand tools used by trowel trades- 
men, trowel trades contractors, 
and general contractors. The 
book includes descriptions and 
pictures of a piston pump plas- 
tering machine, mechanical dry- 
wall texturing equipment and 
over 1,000 other new and tradi- 
tional tools. Goldblatt Tool Co., 
1910 Walnut, Kansas City, Mo. 


rust-preventive form coating 


Nox-Crete Form Coating is said 
by the manufacturer to cut 
maintenance costs on steel forms. 
This coating reacts chemically 
with concrete mix to prevent 
bonding and rust. Within hours 
after spraying, coating reacts 
chemically to form a rain-and- 
rust proof surface. It eliminates 
rust spots and spalling of con- 
crete surfaces, makes forms self- 
cleaning and rust-free. Dealer 
franchises available. Nox-Crete 
Co., 20th and William Sts., 
Omaha, Neb. 


horizontal shoring catalog 


A 12-page catalog gives the com- 
plete story of Rex-Spanall steel 
shoring. The manufacturer 
claims this pre-engineered tele- 
scopic steel shoring can save time 
and costs on all poured slab and 
deck work. Catalog shows con- 
struction uses, and gives erection 
and stripping information. Rex- 
Spanall, Inc., 6427 W. Capitol 
Drive, Milwaukee 16, Wis. 


tips on concreting 


Careful job-site control of mixing 
water is essential for getting the 
best results in all types of con- 
crete construction. Much has 
been said and written on the 
subject of controlling the amount 
of mixing water. Here it is ex- 
pressed in terms everyone can 
understand — money. Free re- 
prints are available of this and 
other helpful tips on concreting. 
Alpha Portland Cement Co., Al- 
pha Building, Easton, Pa. 





integral concrete color card 
Swimming pool decks, driveways, 
patios, concrete walls, parking 
areas may be permanently colored 
by the addition of color material 
to the ready mix. Color in con- 
crete will reduce the glare caused 
by sun and will lend beauty and 
harmony in color to areas sur- 
rounding buildings. Color card 
available. Frank D. Davis Co., 
3285 E. 26th St., Los Angeles, 
Calif. 


power trowel 

Center-blade suspension power 
trowels float and finish slabs 
without change of blades (extra 
wide clip-on float blades are 
available where required). The 
manufacturer claims the power 
trowels outperform skilled hand 
troweling four times faster. Avail- 
able in 29-inch and 39-inch 
models with heavy duty uni- 
frame construction throughout. 
Thor Power Tool Co., 175 N. State 
St., Aurora, Ill. 


steel forms catalog 

A 20-page catalog just released, 
describes and illustrates a wide 
variety of construction projects 
on which these steel forms are 
particularly suitable, including 
curved walls, tapered walls, tun- 
nels, columns, corbels and offsets 
as well as simple walls. The cata- 
log pictures various sizes and 
styles of form panels, accessories, 
supplies and tools, and explains 
money-saving features. Economy 
Forms Corp., Box 128-AF, High- 
land Park Sta., Des Moines, Iowa. 


residential forms system 

The manufacturer claims savings 
of time and work with a complete 
system with patented locking 
hardware bolted to panels and 
no danger of losing vital parts. 
Inner and outer forms go up 
simultaneously with accuracy 
maintained through positive lever 
action that “pulls” forms tightly 
together. For use above or below 
grade—on residential projects or 
light commercial construction. 
Simplex Forms, 5603 Industrial 
Ave., Rockford, III. 
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nail-on waterstop 


Specifically designed to eliminate the need for 
splitting the form during installation, this water- 
stop is extruded with a special nailing tab, pre- 
punched on six-inch centers, that is merely nailed 
to the concrete form with special double-headed 
nails. The nails not only anchor the waterstop to 
the form but also help to hold the waterstop in 
correct position during the placing of the concrete. 
W. R. Meadows, Inc., 26 Kimball St., Elgin, M1. 


plastic accessories for holding reinforcement 


New plastic accessories for reinforced concrete 
take the place of steel slab bolsters or concrete 
blocks. Made of high-density polyethylene, these 
accessories are available in a variety of types to fit 
various heights and rod sizes, include continuous 
slab and beam bolsters, mesh bolsters that snap 
into place, and plastic donuts for holding exact 
clearance between reinforcing bars and form face. 
Designed and supplied by Universal Builders 
Supply Co., Inc., 41 E. 42nd St., New York 17, N. Y. 








BURKE 


U. S. PAT. NO. 2848929 


Keyed Kold Joint Forms 


A new concrete construction product that serves 
as form, screed, and true cold joint, left perma- 
nently in the concrete floor slab. The use of 
Keyed Kold Joint eliminates spalled joints... 
produces a cold joint structurally sound and ar- 
chitecturally beautiful. Keyed Kold Joint also 
eliminates costly make-up and stripping of split 
forms for checkerboarding. Saves up to 35% in 
cold joint form costs... results in neater, uni- 
form joints. 

















‘Burke Concrete Accessories, Inc., 2690 Harrison Street, San Francisco 10, Calif. 


PLEASE SEND BOOKLET ON KEYED KOLD JOINT FORMS 


NT ee ee 


le ee = 
BURKE CONCRETE ACCESSORIES, INC. 


—_—_———_ SAN FRANCISCO 10, CALIFORNIA e 2600 Harrison Street ——_—______ 
LOS ANGELES 22, CALIFORNIA « 6235 E. Telegraph Road SAN DIEGO 10, CALIFORNIA « 3602 W. El Camino Del Rio 
OAKLAND 21, CALIFORNIA ¢ 36 Hegenberger Court SEATTLE 4, WASHINGTON « 2015 Airport Way 
SACRAMENTO 15, CALIFORNIA « 1730 Lathrop Way PORTLAND 9, OREGON « 2344 N. W. 21st Avenue 

SAN BERNARDINO, CALIFORNIA « 225 South “I” Street ALBUQUERQUE, NEW MEXICO « 604 Louisiana Bivd., S.E. 
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ELASTICRETE // NATIONAL- CRETE 


See SS at 








> 
CUT COSTS wi, BZ. 
ELASTIZELL CELLULAR CONCRETE 


ECONOMICALLY PLACED « Easily pumped in all densities, Elastizell-type 
concrete can be placed in minimum time with conventional equipment, can 
drastically reduce cost per yard in place. 


ABSOLUTE DEPENDABILITY ¢ Reliability and exact control assure 100% 


yield and precise accuracy in any specified density and related strength. 


MAXIMUM RANGE e Allows broad design latitude with insulating densities 
to a low of 25 pcf. Lightweight structural densities are achieved with strengths 
beyond 3,000 psi. 


THERMAL INSULATING « Elastizell-type concrete is an excellent thermal 


insulating material with “K" values as low as .4. 


SOUND INSULATING ¢ Excellent results have been achieved with Elastizell- 
type concretes as sound insulating wall and floor fills. 


Specify Elastizell-type concrete for roof decks, floor systems, pre- 
cast members, on grade, thermal and sound insulating applications. 


Available through applicators nationwide 
ELASTIZELL corporation OF AMERICA 
120 PARK PLACE © ALPENA, MICHIGAN _— 


Also distributors of NATIONAL-CRETE Liquid end Equipment Manvtoctured by Notionel Foam System, Inc, 





ONE GALLON of diluted 
CON-TREAT covers 400 
sq. ft.— for less than 
55 cents. 


HOW IT WORKS. CON- 
TREAT reacts chemi- 
cally with cement to 
form a microscopic 
film that posi- 





























or a tively prevents 
Pel adhesion. 
— Guaranteed 
not to stain 

or weaken 


concrete 
surface. 


nanan 
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STRIP FORMS IN HALF THE TIME... AT HALF THE COST... WITH 


new CON-TREAT 


Here’s why concentrated CON-TREAT is your best buy in a form treat- 
ment and release agent: 


1. YOU SAVE MONEY. CON-TREAT costs half as much as other “quality” re- 
lease agents; goes three times as far as “cheaper” substitutes. Mixed 
with low-cost fuel oil or kerosene, costs less than 55¢ per gal. delivered! 


2. YOU SAVE TIME. Strip faster, and reuse forms immediately without clean- 
ing. CON-TREAT is easy to mix, easy to use. Sprays on. Concrete 
surface comes out clear, white and unstained. 


3. YOU SAVE YOUR FORMS: because CON-TREAT prevents rust and eliminates 
damage caused by constant cleaning. Special ingredient also removes 
old, hardened concrete. Equally effective on scaffolds, mixers, wheel- 
barrows and other tools. Send $1.00 for 5 gal. trial order. E-10 


EDICK LABORATORIES, INC. muincctcs 7%Wiconsin 





catalog on concrete vibrators 


An illustrated catalog shows the 
complete line of Remington vi- 
brators and lists specifications 
and performance data. The 
manufacturer claims to have the 
most complete line of vibrators 
on the market—gasoline, air and 
electric powered—and that most 
parts are interchangeable from 
model to model. Remington Arms 
Co., 25000 S. Western, Park For- 
est, Ill. 


shoring frames bulletin 


Heavy duty ‘“‘Trouble Saver” shor- 
ing frames are designed for heavy 
duty work in accordance with 
high standards of safety, are 
tested under simulated field con- 
ditions and are proved on recent 
jobs to safely support up to 10,000 
lbs. on each leg. U-head, sprock- 
ets, adjustable legs, base plates 
can be arranged in any manner, 
top or bottom. The Patent Scaf- 
folding Co., Inc., 38-21 12th St., 
Long Island City 1, N.Y. 


curing compounds catalog 


Complete specifications on 100% 
resin base type, white pigmented 
type and wax-resin base curing 
types of concrete curing com- 
pounds are available in this 
catalog. The functions and ad- 
vantages of each are fully cov- 
ered, together with method of 
application, coverage, quantities 
required and packaging. A. C. 
Horn Co.’s, Div. Sun Chemical 
Corp., 2133 85th St., North Ber- 
gen, N. J. 


catalog of forming ideas 


Modern forming methods can 
save you time, trouble and money. 
This 30-page catalog tells and 
shows how you can profit from 
“assembly-line” forming. It 
covers all kinds—curb, gutter and 
sidewalk — with features, check 
list of types, pictures and descrip- 
tions, information on setups. Also 
includes flexible forms, road and 
airport forms. Bulletin 60 - 163. 
Chain Belt Co., 4671 West Green- 
field, Milwaukee 1, Wisconsin. 
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waterproofing agent for fallout shelters 


This new waterproofing agent for concrete is said 
to provide protection against seepage of water 
carrying dangerous radioactive materials resulting 
from nuclear fall-out. One problem connected 
with shelters is the difficulty of preventing the 
penetration of water from the surrounding earth. 
This water, carrying dissolved radioactive salts, 
can produce a dangerous level of radioactivity 
within the shelter. The manufacturer claims that 
this waterproofing agent, Surtiseal, combines with 
the concrete to form a finish that completely re- 
pels water. Guardian Chemical Corp., 38-15 30th 
St., Long Island City 1, N. Y. 


concrete hardener catalog 


The manufacturer claims that Fluat-treated con- 
crete floors have substantially increased resistance 
to wear, acids, alkalis and oils. Fluat is a clear 
liquid that penetrates into the pores of new or old 
concrete, where it reacts with the free lime and 
calcium carbonate to turn these relatively soft 
compounds into hard, insoluble silicates which 
completely fill and seal the concrete pores. It is 
easily applied to any clean, dry concrete surface 
with an ordinary brush. Catalog available. Tretol, 
Inc., 6051 W. 65th St., Chicago, IIl. 


Sas & Ve 
adjustable screed support 


General and concrete contractors will find that 
this adjustable screed support provides a fast easy 
way to set up and minutely adjust their screed 
supports. The unique design of the brackets with 
the fast acting set screw permit them to be used 
with wooden, flat steel or pipe screeds by merely 
changing the angle of the bracket to suit the screed 
bar. Screed posts are available with screw type 
points for wooden decks, with screed pads for use 
over waterproofing or insulation materials, or with 
standard steel stakes for slabs poured directly on 
the ground. Dee Concrete Accessories Co., 670 N. 
Michigan Ave., Chicago 11, Ill. 
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COMPLETE 


ENDS HAND-TAMPING! 
IMPROVES SLAB QUALITY 


PROVED BEST: 
Rollerbug® depresses 
large aggregate to leave 

a thin 1/32” to 1/16” 
layer of fat on the slab 
for ideal finishing or a 

key for two-course work. 


LEVELS AS IT ROLLS: 
The 36” wide, 5” diam. rol- 
lers level the slab as they 
depress aggregate! No 
other tool does this. 


ENDS WADING IN THE 
MIX: With 6’ or longer mag- 
nesium extension handle you 
“roll” the slab from the side. 
Works quickly, like a float. 


// TROUBLE FREE: No moving 
parts but the rollers. Saves its 
j | cost in labor on the first few jobs. 


|/ SATISFACTION GUARANTEED OR 
YOUR MONEY BACK! 
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